Expression of G1-S modulators (p53, p16, p27, cyclin D1, Rb) and Smad4/Dpc4 in intrahepatic cholangiocarcinoma.
Aberrations of G1-S cell cycle arrest and TGF-beta/Smad pathway are critical events in human carcinogenesis. We studied alterations of both pathways by immunohistochemical staining for p53, p16, p27, cyclin D1, Rb and Smad4/Dpc4 in 42 intrahepatic cholangiocarcinomas (ICCs). Abnormal nuclear overexpression of p53 and cyclin D1 was noted in 15 (35.7%) and 26 (61.9%) cases, respectively. Total loss of p16, p27, Rb and Smad4 was detected in 15 (35.7%), 13 (31.0%), 5 (11.9%) and 19 (45.2%) cases, respectively. Forty cases (95.2%) showed aberrations of at least one of the pathways, of which 21 (50%) revealed abnormality in G1-S pathway only, 17 (40.5%) had abnormalities in both pathways and 2 (4.8%) had an abnormality in TGF-beta/Smad pathway only. Among the examined genes, loss of Smad4 was found to have a positive relationship with the pTNM stage (P < 0.05). The overall stage of the high-altered group (alterations in 2 to 5 of the genes, n = 29) was significantly higher than that of the low-altered group (alteration of one or no gene, n = 13) (P < 0.01). We also examined the expression of above genes in the accompanying biliary dysplasia and found out abnormal expression of p53, cyclin D1 or p16 in 7 out of 13 dysplastic lesions. Our data suggest that abnormal G1-S cell cycle and altered TGF-beta/Smad pathway are major events in cholangiocarcinogenesis. Moreover, there might be a possible cumulative effect of the alterations in the examined genes upon the clinical outcome of patients with resectable ICCs.